The biological waste product formation in the light of the membrane hypothesis of aging.
The membrane hypothesis of aging (MHA) explains the biological waste product (lipofuscin) formation as a disbalance between the rates of protein synthesis and damage, as well as of elimination of the damaged components. Although, this concept has not been refuted on the basis of any experimental evidence, it has neither been widely accepted. During the last decade the general interest has turned toward the molecular genetics so intensely, that research aimed at clarifying cell biological mechanisms became so to say hibernated. Nowadays it is being recognized more and more that after the complete description of the human genetic code, attention has to be dedicated again to the cellular mechanisms explaining the function of the gene products (proteins). In this context, our experimental findings described during the recent years may become again the subject of interest. We have shown that the in vivo inhibition of the lysosomal thiol-proteinase functions by sublethal doses of leupeptin in young, adult and old mice results in a considerable increase (about 30%) of the immobile fraction of membrane proteins in hepatocyte plasma membrane, meanwhile the lateral diffusion constant of the still mobile membrane proteins increased. These observations were interpreted as signs of a general slowing down of protein turnover in the plasma membrane, just by inhibiting the elimination mechanisms in the lysosomes. This paper will discuss the theoretical conclusions and significance of these findings for the biological waste product formation, as a basic cell biological function.